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(54) MANUFACTURE OF THIN SEMICONDUCTOR FILM 

(57)Abstract: 

PURPOSE: To manufacture a uniform quality and thin semiconductor film 
by maintaining a wafer temperature during hydrogen or rare-gas ion 
implantation which is lower than a gas discharge temperature and 
performing heat processing, while a wafer and a reinforcing material are in 
close contact with each other. 

CONSTITUTION: A fine bubble layer 3, which defines a semiconductor 
wafer 1 as a low region 6 and an upper region 5 constituting a thin film, is 
caused by implantation to a surface 4 of the wafer 1 by a bombardment 2. 
Ions are selected from hydrogen gas or rare-gas ions. The wafer 
temperature during the implantation is maintained to be lower than a 
temperature for discharging the ion gas from the semiconductor. The flat 
surface 4 of the wafer 1 is brought into close contact with a reinforcing 
material 7 of a rigid material layer. By performing heat processing at a 
temperature of 500°C or higher which is appropriate to separation of the 
thin film 5 from the bulk of the substrate 6 by a crystal rearrangement in 
the wafer 1 and pressure in the fine bubbles, and selecting the implantation 
energy, the thickness of the thin film can be selected within a wide 
thickness range. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Are the manufacture approach of a thin semiconductor material film, and, in the case of the quality of a single 
crystal, a semiconductor material is substantially [ the field / as the main crystal faces ] parallel completely. The 
semiconductor material wafer with which the field inclines slightly to the main crystal faces of the same characteristic to 
all particles when an ingredient is polycrystal The following three phases : Produce the layer of the minute air bubbles 
which limit the lower part area which constitutes the bulk of a substrate, and the upper part area which constitutes a thin 
film to the volume circles of said wafer in the volume section of said wafer of the depth near the average penetration 
depth of ion. It is the 1st step of impregnation by bombardment to the field of said wafer performed with ion, and ion is 
chosen from hydrogen gas ion or rare gas ion. The wafer temperature under impregnation The 1st step where the gas 
generated by impregnation ion is maintained lower than the temperature which may be emitted from a semi-conductor 
by diffusion, While it was higher than the stiffener which consists of at least one rigid ingredient layer, the 2nd step to 
which it is made to stick, and the temperature at which ion bombardment is carried out and said stiffener and flat surface 
of said wafer had stuck the flat surface of said wafer all over this phase The approach characterized by including 
processing in the 3rd step which heat-treats the assembly of said wafer and said stiffener at the temperature suitable for 
making a thin film and the bulk of a substrate separate according to a rearrangement operation of the crystal in a wafer, 
and the pressure operation in minute air bubbles. 

[Claim 2] The manufacture approach of the thin film according to claim 1 characterized by carrying out the 
impregnation phase of the ion into a semiconductor material through the class which may be crossed with ion, and one 
or more ingredient layers of thickness. 

[Claim 3] The manufacture approach of the thin film according to claim 1 characterized by a semi-conductor having IV 
group's covalent bond. 

[Claim 4] The manufacture approach of a thin film given in any 1 term of claims 1-3 which a semi-conductor is silicon, 
impregnation ion is hydrogen gas ion, and the temperature of impregnation gas is 20-450 degrees C, and are 
characterized by the temperature of the 3rd heat treatment phase exceeding 500 degrees C. 

[Claim 5] The manufacture approach of the thin film according to claim 2 characterized by being the silicon wafer with 
which impregnation was carried out through the enclosure high-temperature-oxidation silicon layer and, by which the 
stiffener was covered in at least one silicon oxide layer. 

[Claim 6] The manufacture approach of the thin film according to claim 1 characterized by carrying out the 2nd step to 
which the flat surface of said wafer is stuck with a stiffener by applying electrostatic stress. 

[Claim 7] The manufacture approach of a thin film according to claim 1 that a stiffener is characterized by adhering by 
one or more approaches chosen from the groups which it becomes from the chemical vacuum deposition supported by 
arbitration with evaporation, the plasma, or a photon, or atomization. 

[Claim 8] The manufacture approach of the thin film according to claim 1 characterized by combining a stiffener with 
said wafer with the adhesive matter. 

[Claim 9] The manufacture approach of the thin film according to claim 1 characterized by being made to adhere to a 
wafer by the processing whose stiffener promotes an interatomic bond. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a thin semiconductor material film and the desirable manufacture 

approach applicable to manufacture of the nature film of a single crystal. 

[0002] 

[Description of the Prior Art] Although there are various approaches in manufacture of the nature semi-conductor film 
of a single crystal, while manufacture of a polycrystal ingredient film or an amorphous ingredient film is comparatively 
easy, since it is far difficult, operation of these approaches often has complicated manufacture of the nature film of a 
single crystal, and it is known that costs will start. 

[0003] The approach currently used for manufacture of the so-called "silicon-on-insulator" substrate is in the approach 

currently used for manufacture of the nature film of a single crystal. The purpose of this approach is manufacturing the 

nature silicon film of a single crystal located on the substrate electrically insulated from the film. 

[0004] the crystal growth hetero epitaxy method ~ a nature substrate of single crystal of other molds with lattice 

parameter near parameter of silicon, for example, silicon on sapphire, (aluminum 203), and calcium-fluoride substrate 

(CaF2) top — for example, the silicon crystal of a thin film can be grown up. . (see the bibliography 5). 

[0005] In order to prepare the silicon oxide layer which separates the nature silicon film of a single crystal from the bulk 

of a substrate in silicon volume circles, impregnation of ion with much oxygen dosage into a silicon substrate is being 

used for the SIMOX method (this name is used by reference). (Bibliography 1 reference) . 

[0006] The principle of chemical or flake-izing (thinning) of the wafer by mechanochemical wear is being used for 
other approaches. The approach which stored a success most by this category is using the principle of a dirty stop 
further. By this approach, shortly after required thickness is reached, flake-ization of a wafer can be stopped, and it can 
do in this way, and uniform thickness can be secured. This approach performs p mold doping to n mold substrate 
covering the whole thickness of the film with which it asks for manufacture, and subsequently, it is activity and 
becomes n mold silicon from carrying out chemical etching of the substrate to p-type silicon by the inactive chemistry 
bath (see the bibliographies 2 and 3). 

[0007] The main applications of the nature semi-conductor film of a single crystal are the insulator top silicon substrate 

for manufacture of the integrated circuit which has an X-ray-lithography mask, a sensor, a solar battery, and two or 

more barrier layers, the independence silicon film, or the independence carbonization silicon film. 

[0008] The thin various manufacture approaches of the nature film of a single crystal have a fault about a manufacture 

procedure. 

[0009] The hetero epitaxy method is restricted by the class of substrate. Since the lattice parameter of a substrate is not 
the same to the parameter and precision of a semi-conductor, a film has a defect on much crystals. Furthermore, these 
substrates are expensive, and are weak, and exist only with the limited dimension. 

[0010] The SIMOX method needs an ion implantation with very much dosage, and this impregnation requires a very 
heavy and complicated impregnation machine. Probably, it will be difficult to restrict the output of such a machine and 
to increase an output remarkably. 

[001 1] A flake-ized method is not competitive from a viewpoint of homogeneity and quality except for the case where 
the principle of a dirty stop is used. An approach becomes complicated by installation of this dirty stop, and use of a 
film may be restricted to an unfortunate tiling depending on the case. 

[0012] Therefore, if a dirty stop is carried out by p mold doping to n mold substrate, the electron device of the 
arbitration manufactured within a film is fitted to p mold property of a film, and if it is ****, there will be. [ no ] 
[0013] 
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[Problem(s)*to be Solved by the Inventioj^It is related with the manufacture approacj^f the thin semiconductor 
material film which enables manufactuJ^the film which has the thickness which |^pnvention could conquer the 
fault which mentioned above the initial^rostrate with which the class differed fromW semi-conductor chosen, and 
very many impregnation dosage, without also needing a dirty stop, and was still more homogeneous, and was adjusted. 
[0014] 

[Means for Solving the Problem] In the case of the quality of a single crystal, this thin manufacture approach of a film 
has a substantially [ that field / as the main crystal faces ] parallel completely semiconductor material. The 
semiconductor material wafer with which the field inclines slightly to the main crystal faces of the same characteristic to 
all particles when an ingredient is polycrystal The following three phases : Produce the layer 3 of the minute air bubbles 
which limit the lower part area 6 which constitutes the bulk of a substrate, and the upper part area 5 which constitutes a 
thin film to the volume circles of said wafer in the volume section of said wafer of the depth near the average 
penetration depth of ion. It is the 1st step of impregnation by the bombardment 2 to the field 4 of said wafer 1 performed 
with ion. Ion is chosen from hydrogen gas ion or rare gas ion. The wafer temperature under impregnation The 1st step 
where the gas generated by impregnation ion is maintained lower than the temperature which may be emitted from a 
semi-conductor by diffusion, The 2nd step to which the flat surface 4 of said wafer is stuck with the stiffener 7 which 
consists of at least one rigid ingredient layer, Being higher than the temperature at which ion bombardment 2 is carried 
out, and sticking said stiffener and flat surface of said wafer all over this phase It is characterized by including 
processing in the 3rd step which heat-treats the assembly of said wafer 1 and said stiffener 7 at the temperature suitable 
for making the thin film 5 and the bulk of a substrate 6 separate according to a rearrangement operation of the crystal in 
a wafer 1 , and the pressure operation in minute air bubbles. 

[0015] therefore, this invention has the parallel main crystal faces (this side - all semi-conductor particles — receiving — 
the same characteristic — for example, (1,0, 0), it has) in a semi-conductor side substantially [ all the particles that 
constitute a grid ] if it becomes, it will be applied also to a polycrystal semiconductor material. ZMRSOI (ZMR= 
band-melting-recrystallization) may be mentioned about a semiconductor material (see the bibliography 4). Vocabulary 
called an impregnation phase means 1 time of an impregnation phase, and continuation of impregnation with different 
dosage, different energy, and/or different ion. 

[0016] It is advantageous to carry out the ion implantation into a semiconductor material through one or more ingredient 
layers as a modification of this invention approach, and it obtains. Ion penetrates this ingredient layer, and a ** 
"enclosure (encapsulating)" layer is chosen so that it may advance into a semi-conductor. For example, an enclosure 
layer may be used also as a means to adjust the physicochemical condition of a semi-conductor side also as a means to 
protect a semi-conductor from the contamination which may be considered also as a means to suppress penetration of 
the ion into a semi-conductor, in order to manufacture the thinner film. When the substrate which constitutes a wafer is 
manufactured from silicon, it is advantageous to consist of high-temperature-oxidation silicon, and to choose the 
enclosure layer whose thickness is 25-500nm, and it obtains, or [ that these enclosure layers may be held after an 
impregnation phase ] — or it may be removed. 

[0017] In this invention, it is maintained lower than the critical temperature which the gas generated by impregnation 
ion diffuses temperature quickly as a result by always adjusting during an activity the temperature of the wafer with 
which an ion implantation is carried out, and is emitted from a semi-conductor. For example, in the case of hydrogen 
impregnation to silicon, this critical temperature is about 500 degrees C. If this temperature is exceeded, since minute air 
bubbles will not be formed, the effectiveness of this approach is lost. In the case of silicon, the impregnation 
temperature of 20-450 degrees C is desirable. 

[0018] All over 3rd step called heat treatment of a wafer stiffener assembly, the rearrangement of the crystal which was 
generated by the ion implantation and which continues disorderly arises. A film and a substrate are separated by the 
rearrangement of the crystal both produced by the 3rd-step heat treatment, and condensation of the air bubbles which 
produce macroscopic air bubbles. Under an operation of the gas pressure force in these air bubbles, a semi-conductor 
side receives high stress. If to avoid generation of the blister condition equivalent to the macro air bubbles formed 
[ which were formed and were front-face-transformed ] is wished, it is important to compensate such stress. Therefore, 
before macroscopic air bubbles reach the last growth step and condense a blister condition mutually, it can become in 
pieces small. Therefore, if it asks for manufacture of a continuous semi-conductor film, it is required to compensate the 
stress produced all over a heat treatment phase. If based on this invention, this compensation will be performed by 
sticking a semiconductor wafer side and a stiffener. The function of a stiffener is that the stress generated by 
macroscopic air bubbles is compensated by contact and its mechanical characteristic with a wafer side. Therefore, a 
semi-conductor film may not always be spoiled [ flat and ] among a heat treatment phase until it finally ****. 
[0019] If this invention is based, selection of the manufacture approach of a stiffener and the class of stiffener will be 
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decided by each application a film is con^dered to be. For example, if the applicatioiyiieant is manufacture of an 
insulator top silicon substrate, as for a ^Bner, it will be advantageous to consist o^Blicon wafer covered with at least 
one dielectric layer like an oxide layer ^rnitride layer, and it will be obtained. Th^Hade of a stiffener is stuck from it 
with the wafer with which a film should be manufactured, and the wafer has for example, the silicon oxide enclosure 
layer in arbitration. 

[0020] If the thickness chosen about the stiffener is suitable (i.e., if several micrometers - dozens of micrometers 
become), it may be combined with a wafer by approach like the chemical vacuum deposition which may be supported 
by arbitration with evaporation, atomization, the plasma, or a photon, or a stiffener may be manufactured on a wafer. 
[0021] Vocabulary called adhesion means the contact acquired by pressing a stiffener on a wafer by electrostatic stress 
and/or adhesion contact. 

[0022] Therefore, the stiffener of this invention may be combined with a semiconductor wafer by manufacturing 
previously at least one of the front faces which should be combined, and carrying out heat treatment and/or the 
electrostatic processing accompanied by selection of a pressure to arbitration, in order to help the interatomic bond of a 
stiffener and a semiconductor wafer, when the adhesive matter is used for both a stiffener and a wafer or it does not ask 
for use of the adhesive matter further. A wafer may adhere to a stiffener also by electrostatic stress. 
[0023] About the application about manufacture of self-supported film, it is appropriate to choose the class of stiffener 
so that a stiffener can be separated from a film simply and alternatively. By reference, in order to manufacture the nature 
silicon film of a single crystal, it is possible to choose a silicon oxide stiffener and this stiffener is removed from it in a 
hydrofluoric-acid bath after the 3rd heat treatment phase of a process. 

[0024] As a description of this invention approach, selection of the working temperature in the 2nd step and the 3rd step 
must suit the following requirements. In order to install a stiffener on a wafer, don't apply the temperature which may 
make the 3rd-step processing start. For this reason, if based on this invention, it is required at temperature lower than the 
temperature of the 3rd-step heat treatment to carry out the 2nd step of a process. By this invention, this heat treatment 
must be carried out at the temperature which a crystal rearrangement and condensation of air bubbles produce 
effectively. For example, the temperature which exceeds about 500 degrees C for a crystal rearrangement and 
condensation of air bubbles to arise in suitable dynamics in the case of silicon is required. 

[0025] In enforcing this invention approach, the ion used for impregnation by bombardment is usually H+ ion, but it 
should not be considered that this selection is restrictive. Therefore, it is used for it for the ion of rare gas like a 
molecule hydrogen ion or helium, neon, a krypton, and a xenon, the principle of this approach being independent or 
combining, and may be applied. In order to apply this invention approach industrially, IV group semi-conductor is 
desirable, for example, use of a silicon, germanium, carbonization silicon, and silicon-germanium alloy is possible. 
[0026] 

[Example] With reference to an accompanying drawing, the nonrestrictive example of this invention is further explained 
to a detail. 

[0027] The example to be explained with reference to an accompanying drawing from now on is related with 
manufacture of the thin film within the nature silicon wafer of a single crystal by H+ ion implantation. 
[0028] If H+ ion (proton) is poured into the nature silicon wafer of a single crystal with which the front face is 
equivalent to the main crystal face, for example, (1, 0, 0), a field, by 150keV(s), when there is little impregnation dosage 
(<1016cm-2), the hydrogen concentration profile C to depth P which has the maximum concentration in the depth Rp as 
shown in drawing 1 will be obtained. In proton impregnation into silicon, Rp is about 1 .25 micrometers. 
[0029] In the dosage of abbreviation 1016cm-2, an impregnation hydrogen atom begins to form air bubbles, and these 
air bubbles are distributed near the field parallel to a front face. The surface field is the same also about the minute air- 
bubbles side which is equivalent to the main crystal faces, and turns into a cleavage plane as a result. 
[0030] It is possible to make fusion in the air bubbles which carry out cleavage of the silicon to two parts, the upper part 
film (thin film) whose thickness is 1 .2 micrometers, and the back of a substrate start with heating in the impregnation 
dosage exceeding 1016cm-2 (for example, 5.1016cm-2). 

[0031] Hydrogen impregnation is an advantageous example. It is because the braking process of the ion in the inside of 
silicon is ionization (electronic braking) as a matter of fact. Nuclear mold braking by atomic migration is produced only 
at the last of range. So, in the surface layer of silicon, only very few defects arise and air bubbles are concentrated near 
the depth Rp (depth of the maximum concentration) covering the limited thickness. This becomes possible [ obtaining 
the front face where roughness was limited ] after the required effectiveness of an approach, and separation of a surface 
layer with proper impregnation dosage (5.1016cm-2). 

[0032] If this invention approach is used, it will become possible by choosing impregnation energy to choose the 
thickness of a thin film by large thickness within the limits. This property is much more important, because the atomic 
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number z of impregnation ion is smaller example, the following tables show the ttokness of the film which may be 

obtained to the impregnation energy fr^^hich H+ ion (z= 1) differs. 

[0033] W ^ 

Energy [ of H+ ion ] (keV) 4.7 13.5 drawing 2 showed the semiconductor wafer 1 covered with the enclosure layer 10 
by arbitration, and this layer has received the ion bombardment 2 of H+ ion which lets the flat surface 4 parallel to the 
main crystal faces pass. 10 50 100 150 200 500 Thickness of 1000 films (micrometer) 0.1 0.5 0.9 1.2 1.6 The minute 
air-bubbles layer 3 can be accepted in parallel with a field 4. The layer 3 and the field 4 limit the thin film 5. Other parts 
of the semi-conductor substrate 6 constitute the bulk of a substrate. 

[0034] Drawin g 3 shows the field 4 of a semiconductor wafer 1 , and the stiffener 7 to which it was stuck. In the 
advantageous example of this invention, the ion implantation to an ingredient is performed through the high- 
temperature-oxidation silicon enclosure layer 10, and the stiffener 7 consists of a silicon wafer covered with at least one 
dielectric layer. 

[0035] Since a stiffener is fixed to a semiconductor material, electrostatic stress is being used for other examples. The 
silicon stiffener which has the silicon oxide layer of 5000A thickness in this case is chosen. The flat surface of a wafer is 
contacted to the oxide of a stiffener, and the dozens of volts potential difference is applied between a wafer and a 
stiffener. The pressure obtained here is several 105-106 pascals. 

[0036] Drawing 4 shows the film 5 which was isolated by space 8 from the bulk of a substrate 6 and which was 
combined with the stiffener 7. 

[0037] Refer to the following data for this specification. 

[0038] (l)SIMOX SOI for Integrated CircuitFabrication by Hon Wai Lam, IEEE Circuits and Devices Magazine, July 
1987. 

(2) Silicon on Insulator Wafer Bonding, Wafer Thinning, Technological Evaluations by Haisma, Spierings, Biermann et 
Pals, Japanese Journal of Applied Physics, vol.28,no.8, August 1989. 

(3) Bonding of silicon wafers for silicon on insulator by Maszara,Goetz,Caviglia and McKitterick, Journal ofApplied 
Physic 64(10)15 November 1988. 

(4) Zone melting recrystallization silicon on insulator technology by BorYeu Tsaur, IEEE Circuits and Devices 
Magazine, July 1987. 

(5) 1986 IEEE SOS/SOI Technology Workshop, September 30-October 2, 1986,South Seas plantation resort and yacht 
Harbour, Captiva Island, Florida. 
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(54) MANUFACTURE OF THIN SEMICONDUCTOR FILM 

(57)Abstract: 

PURPOSE: To manufacture a uniform quality and thin semiconductor 
film by maintaining a wafer temperature during hydrogen or rare-gas ion 
implantation which is lower than a gas discharge temperature and 
performing heat processing, while a wafer and a reinforcing material are 
in close contact with each other. 

CONSTITUTION: A fine bubble layer 3, which defines a semiconductor 
wafer 1 as a low region 6 and an upper region 5 constituting a thin film, 
is caused by implantation to a surface 4 of the wafer 1 by a 
bombardment 2. Ions are selected from hydrogen gas or rare-gas ions. 
The wafer temperature during the implantation is maintained to be lower 
than a temperature for discharging the ion gas from the semiconductor. 
The flat surface 4 of the wafer 1 is brought into close contact with a 
reinforcing material 7 of a rigid material layer. By performing heat 
processing at a temperature of 500° C or higher which is appropriate to 
separation of the thin film 5 from the bulk of the substrate 6 by a crystal 
rearrangement in the wafer 1 and pressure in the fine bubbles, and 
selecting the implantation energy, the thickness of the thin film can be 
selected within a wide thickness range. 




V 





LEGAL STATUS 

[Date of request for examination] 28.1 1 .1 995 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3048201 
[Date of registration] 24.03.2000 



(19)B*H»ifrr CJP) 



02) & m & fF & m ca) 



#1^5-211128 

(43)>£R1 B ^(1993) 8 ^20 B 



(51)IntCl. 5 

H 0 1 L 21/205 
21/265 
21/027 



7454-4M 



8617-4M 
7352 -4M 



F I 



HO 1 L 21/ 265 W 
21/30 3 3 1 M 







-246594 


(71)tt3«A 


592100120 
















(22)^B 


¥^4^(1992) 9^168 




77>^a 75015 














\ 31/33 




9 1 1 


14 9 1 






(32)iS5feB 


1991^ 9 


J118B 




77>m 38113 




(33)ii5fe«±5iH 




(FR) 




;u ♦ — jx > a • 9 










(74)ft«A 


&w± ilia «s 


1 W2£) 



(54) [fgHJc^ffc] ^ »&<D$mj5ik 



(57) 

&lt<d 3 mtm ■ mfo<D^)\> t> *mmr zT^m 6 

©SSttPrtKIESE-r & 8&/JN*?S©J! 3 ^ SulB 9 * - >\<o 
T4. 



• 5v — v — * 



FIG. 2 



1 

[§»*a 1 ] m^mmwwm? -< ju Acis^ar* 

iSMSIiISW(cWC*>), W4#=£il£II,»©*§ 

«-e©®#£r ©*>w-tc*|- L- riai-^©^^!! 

fe(T©3-?©KRf : »«©^';l/^^#^?,T*IE^i 

J:9tTt>ti&BufE^x--^©S'^©tf">>''<~ RtJ;£& 

#X>f:t>©tti2>>i5>jIJ>?3tl. ttA*0^i-^!gg 

<*2»6j&Hi U^&SKJ: K> i><&< ijtStit OSfH 1 S 
Rf4. 

iiyfe^x-^©¥ffi£. d>tt< 4 *> 1 -5©MtttmJl*» 

<&mm*temismmtm^*~^<mmtmsmz 20 

if fc £ £ T . -5 * - ' ^ ^©^©Ilie^fflRC^/JvSv 
■ffl*}<DEEjj{tm (C<fc 9 Si > 7 j )V A £ SS©^ ? 4 * 

#Ht 2 -a- 4 ©«c a L fcflKrlMB 0 * - ^ t OTSetiiM* 

4 © r -fe > ^ y zmt&m? & m 3 set 4 •& c 4 

[Ii*a3 ] I vs©ftt^^ftsci 30 

& 

*JR#* * > T * 0 . &A#* ©flBGW 2 0-450 
•Cr* 0 . loI3 ©^MffimFg©SS* 5 5 0 0 0 C£jE 

[»*^5 ] £A#i*AflK&BMb> y ^ >Ji£ffli;r 

^4-rSf»*«2CCfB«g©S^7 -f ->WA©»je#ffi. 
[8H#S6] Mie^^-^©^ffi^fflBl!lM4^#$-l* 

a 1 oti±©^«:J: 

o r«* $ c 4 4 -r -2>t»*ra i fcta«£©»(,^ 
y a ;Ua©SjS^S. so 



^¥5-2 1112 8 

2 

^tC^3tlSC4«r^4-r«>»*^l«:f2«©»t> 
y ■< ;UA©»5ig^fto 

l {CEK©»(,»7 ;UA©|^^ft 0 

[3BH©i«IBttBMlH 

[0001] 

A. 0 & L < «»Mf a S7 ^ rt> A©S®tcfiJB«iJ|&&» 
[0 0 0 2] 

^^;uA©«^*sj:kiswfsm-c*?>-*-c. i%en? 

^;UA©MS^*tcBK^fci6tc. cn6©*ft©H 
[0 00 3] i|i&&K7 ^AOUJSCCflJfflS tiros 

#£©#£«. "^ft±->';3>- ««©i? 

®K:ffiffl$tiri^*S* 5 *So c©^S©gW«. 7 

[0 004] |ga«iSfi^PXtir*S^S«:«fc»). 

p< - $ 1; 3 - ^tCdaOffe©^©*^ 

Slit, T-{7li (A l,Oj) 

<b#Jl^A«t£ (C aF 2 ) ±{C«*lfl«Et»7 -<^A 

5*#fl8> . 

[o 0 0 5 ] s 1 Moxffi <c©«»«dfciKrttfli$*i 

tl»5) B. *S©^*^i7*6^*SSK^U3>-7-<;l' 

A^^stT s^b-> 3 >; 3 ^saawtcHw 

Sfcasbic, >";=i>a«rt^©®E*^fi©^i,W^>© 

[0006] fte©^ffi«. -fb^WXB^ * > ^ 5 
»««: J: €> ? * -A©smt (thinning)©! 
S€rfiEfflL/rt,^ 0 c©#-r3"y-r*&j&Jft£:te35!> 

©*ttr- « . ^Jtc Ji$*5^^e>ti-5>4-r<*ic^x-^ 

&&ffiM$tiT^Z>7 * )M»<DB2±#lCt>ic*) nSI 
K-v© piF- f > u . ;);ufnI-> y n 
ittt, p^>y=i>«:«^r§i4^b^ra«^b^ 

m-kz&zctfrhtez (##i«2st)=3%#is) . 
[0007] ^«gg«^iflE7 ^ ;UA©is^^«, x 

ffil^Wr s»aiiigs©s^©/ca«)©ffi##Jh^ y 3 > 
»«. as^y 3>Mx»as:^{b>y 3>it*4. 
[0008] m^mmssv < >i>m><dw* ©SitTja 



3 

[000 9] ^foib^^vaiilioSSKiot 
[00 10] SIMOXSB, #SfO§lfi©^W:*> 

&A££>s a, c ©&a»#sks < R^m&rm a 
wmzs-rz. co)£5tj:wm<Dmtnzmm£ti. mil 

[001 1 ] ^Wbiffitt. ^ v h 9 :/©JliS£<£/S 
W&1>„ ^RI&c ifC, C©i 9 ?X h 9 ^©iAKi 

[00 12]fiEoT. x^xh^^nSlg^Op 
[0013] 

j KAcom&zaimt-rzm^^mtettmy -( >isi*<dwi 

[0 0 14] 

[^?rfi¥^-rSfces!>©*g] £©»(,>:? a )IA(DM£. 
Sr. JWT©3o©a»:*«©-'<il'i'*«J!S-r*T*E 

-^©saapwK:iR3£-rsa/jNSwa©jB3 *>©ip 

^itASiS«:iac^S©loiB^ x -^©!§«9SK:£i; 
-Y*>&c<fci3tf*?ft£ii?)fB'i'*--^ 1©M4'md*' 

S*-x-r^->X««^-l'*>©cpA>?»iaR^n, &A 
«*>©•> *-^fiStt. aAW > ^>tcJ:«3^3nfc*'x 
j&*ffi»cc J: 9^j»<*#>6StfijU#3Sgcfc K><&< *£J#3 
4Tt<,>*j&lK«r&. ii«fB^x-^©^ffi4£. 4>&< 
£4> lo©Wltttm»*6«c4»lWtt7 £^#3-t±&!g 

i*<, M^C©^tt>Kffr^JM*£ii!«$ 

ii(i^«$^fci^f, i *cDig B ^©sie?ij 

6 ©; "OU ^ £ & ? # & ©tc® L, fciggf pi B 

x-^i <kiriBfflid«7<i:©T-fe>> f ';%^s-r^^ 

3 ©Pg £ T55It S C £ ^r^-r £ C £ £!|#S4£ "T £ . 
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[0015] ee-^r. te+^sr-s^-t© 

r©^f*tfr?-K:*fO-ci§l— ffift. ( l . 0, 

0) ms) **rr*fc6tf. £*&IIJt¥g{tt*f4te: 
4>Iffl3ti5. ^fttmKMLttt. ZMRSOI 
(ZMR = flf-igttk-IW6a{b) JWf&*i»S (#* 
SaK4*#JH) . j3EA8Witr>9fflH«. 1 @©&AK 
mt . Aft SSWRCf/XttSfc 5x^^+-RO'/XB 

s& 4 -r * >r-©a a©»ss t *S0*-r & o 

10 [0016] *»W7?ffi©See« il/t, 1 otiloft 

*4e*ffl d T¥«f*t**4rt^© ^ *>mA*mm-?z<D 

$ffi%}~C$> K "§}A (encapsulat i 

ng) " Btt, -f*>#c©t**sMK:Jtjlor. 

tcMA-r-s.t^tcjifK^ia.s,, m^itmxmiz, J:9i* 

I »R*«S-r -S tc&> Cc**($rt -© ^ * > ©jiA^Wx. 

20 >^6^ f 3E.-ojia^x«2 5-5 0 0 n m©£tAd 
[0017] ^^->aA^5g3n^^x 

-^©sstt^^^fcii^sn. -e©is*ss« > a 
tansfHuta^u 3>^©*m©«^rfi5 o o 

30 (C«. 20-450 °C©aASK*W$ 

[0018] ■5x--'>-1iH!HvtT-l2>7'y©^QS£l,^ 

?acctas-r ^a^< titt«©iia*iBws c t&mmz 
40 got, nt^tt. -7^o^cM?a^©s^ 
of#*„ fieoT. as«-r*3|£aM*7 ^ ;i/A©sjs*wa 
t^-sr-fe-So *»w«c»-^w«. c©tift«^yft 

50 t,>££-C£i5f#6„ 
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[0019] xmiomimt. mmttvumfimom * 
yn >»«©»£&«>«. mmm*> mifmmxumit 

tcis'JziyVx 6 tt -5 C £ as&«-C* f#5o ffl 
HH*©ttMtt»tt. -f Jl-A#it£g;**i£^i*^ 

[0020] »wtt{cr?t»-cajisnyd»s*Hist?* io 

[0 02 1 ] **£C>5ffiS§tt. WitfilE^S^/ 

[ 0 0 2 2 ] g^T. ^A>»(DtiM»«SCC. filWWS 

^£©J^Rfl»£*l»tfSfc8£>{c. M^3ft£^£gi® 
©4>tt< <tt> 1 -3*5t{ctlSOMoff|RtcBE^©aW* 

mfmmRv/ximn®m$:9m-r2> c £tc «t ^¥ 

t^fx -mcc##s tiff s. 
[0023] ssdRo«jSKia-rsafflK-oc»r «. *f 

#**t?tc. JiM&JIJl^y 3>8I£i^Trstcw. m 30 

^b>»;3>flii!i«*aiR-r-2>c«b*spj^*o, c 
©tiPMtttt-eft^. :/atex©s&3©«M!«ia»©& 

[0024] #3Wi:£S:©*S«£ Ur. #2K»&£f* 

3 en? ■c©f«Haffi©jM?ttJUiT©sfl : k a^ejaanc 

©*aa*H>63-a'S&iHfi*afflori3:tt6>a(,>. c© 

fcfii>iat- 7' a -fe x 2 ©P§£il*fc-f 5ci 3&fci» 
r-£>6„ #IPJ-cttc©#y>Mtt. f£HSBB?*J£ftfS© 40 

s& £ mm & cc* o £ ssr-niig $ *a*a « & 6 & t » . 
m«->>j3>o^ ts&ffE?y&£i£©8&£#a 

tfj&«fcfrrt?£t;»4tt:tt*j5 0 0°C£ifix.£fi«# ! £« 
[0025] ^^S^HJSTSCC^fco-C. 

HWt>©x^W(keV) io 
y -< ;bA©J?3 (Mm) o.i 

02 an am i o -cffstctsas ntc^m^ x i so 



a. ^ u y h >Mtt y >© J; ^ a#*^0 

ftWSK, m«->'J3>. ^b-> 

y ^ y a > - v~ <? &-&&<D&>mi)^f&-c 

[0 02 6] 

[0 02 7 ] ctu!pe.^#0il^#Murifti«-r-5llife 

««. H ' t >SA«: J; S^Ii/ U 3 x 
^v<DM^y -< ;bA©i^«:M-r &„ 

[0 02 8 ] *©*ffi*yES*SBffl. «it« ( 1 . 0 . 
0) MtctBS-r^^se^M>";n>'i, x _^ (c ! 5 o k 
eVTHMt> (7 - nh>) ^ifcA-rSi. &Ai£5fi 

*5^^ct,i «io is cm- ! ) ts-^fc« % m i (c^-r <fc 5 

A©«£-K:«, Rptt^l. 25vOa^-5itJ) 

So 

[0029]mo 16 c m-'O^ifB, SA**/^ 

[0 03 0] 1 0"cm-'4fi« (m«5 • 10 1S 
cm"') ftAfiiTB, ^U3>*2o©gp^K:«ra3 

cfc PB^ 3 £ C £ J&iTiJffi V & Z> . 
[0 03 1 ] *3RaAtt?£«ScWT?*-5. 

~>u 3>cf-e©'C^->©$iJtt>''u-fex«*||±^^->{b 
ttttJBK©««tc©**DS. ^ns!->';3>©iii 

cnocjco. is^^aAi^M(5- io 16 

cm-') Tr&ffieDs&BfcSa*. 24WftH»©»«»tcii 
fflS©IE^34afcaffl^f#^>c: £^pjftfe£^5„ 

[0032] *m.wj}mzmm-r2>t . ttAx^M* 

jlJR-T-SC £(Cj:<3jACiJ13©HF , i-CSl : '^ -f ->UA©J? 
OT©^«. HMt> ( z = 1 ) ©Sft££Ax*;U 

**tc*f urff ?>nff ^a©ji$ ^L/r^-i> D 

[0 03 3] 

50 100 150 200 500 1000 
0.5 0.9 1.2 1.6 4.7 13.5 
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[0 0 34] H3«. *ift-)*^l©I4ia»3 

*aoTtf t>n, mm^7 «4>£ < 1 4> i mmnmic 

[0 03 5 ] fft<D|£i6ff!ltt, ¥Wfl*t»K:MH»t«:H5E 10 

5 o ooA»s©Hfb^u=i>ii**-r*^y=i>»iii 

*f*sjW?3na. ^*-^©^BBl31fWIW©Mft«!i» 

mtiLmmmztih* ccr»6nsBE^«»i 0 5 - 

1 O'AX^mS. 

[0 03 6 ] H4B, ««6©/^**>6£R88K:J:o 
T§IPi$n/c, «WW7K:IS^snfc7-f ;bA5*^u 

[0 03 7 ] 4^IB»ttttT©«»*#J»LTl»*. 20 
[0 03 8 ] (1) SIMOX SOI for In 
tegrated C i r cu i tFab r i cat i 
on by Hon Wa i Lam, IEEE C 
ircuits and Devices Magaz 
ine, July 1987. 

(2) S i 1 i con on Insulator W 
afer Bonding, Wafer Thinn 
i ng, Technological Evalua 
tions by Haisma, Spiering 

s, Biermann et Pals, Japa 30 
nese Journal of Applied P 
hysics, vol. 28, no. 8, Augus 
t 1 9 8 9. 

(3) Bond ing of silicon waf 
ers for silicon on insula* 



1112 8 

8 

tor by Maszara, Goetz.Cavi 
glia and McKitterick, Jou 
rnal ofApplied Physic 64 
(10)15 November 1988. 

(4) Zone melting recrystal 
lization silicon on insul 
ator technology by BorYeu 

Tsaur, IEEE Circuits and 
Devices Magazine, July 1 
9 8 7. 

(5) 1986 IEEE SOS/SOI Tech 
nology Workshop, Septembe 
r 30-October 2, 1986, Sout 
h Seas plantation resort 
and yacht Harbour, Cap t i v 
a Island, Florida. 
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